In this paper, the Volterra's population model is studied for population growth of a species within a closed system. Modified Adomian decomposition method (MADM) in conjunction with Pade technique is formally proposed to obtain an analytic approximation for the solution of the model, which is a nonlinear intgro-differential equation. The results of the method are compared with the existing exact results, confirming the accuracy and the efficiency of the proposed approach.
INTRODUCTION
The Volterra model for population growth of a species within a closed system is known as follows [1, 2]     Although a closed form solution has been reported in [1, 3] , it was illustrated that the closed form solution cannot yield any insight into the behavior of the population evolution [1] . In recent years, a number of methods have been used for the solution of the Volterra's population model (2) . Some of them are listed, here. Dehghan and Shahini used a pseudospectral approach based on the rational Legendre and rational Chebyshev functions [4] . Mohyud-Din et al. adopted a combination of homotopy perturbation method and Pade technique [5] . Wazwaz employed Adomian decomposition method in conjunction with Pade technique [6] . Al-Khaled applied Sinc-Galerkin method [7] . Ramezani et al. utilized composite spectral functions [8] .
Parand et al. implemented two collocation approaches based on the radial basis functions [9] . Parand et al. also employed the collocation method with sinc and rational Legendre functions [10] . El-Nahhas used homotopy analysis method [11] .
Tabatabaei and Gunerhan utilized differential transform method [12] . The reader is also referred to [13] [14] [15] [16] [17] . In this paper, a new and effective modification of ADM in conjunction with Pade technique is formally proposed to construct an approximate solution of the Volterra's population model. This article is organized as follows: In Section 2, the basic ideas of the method are presented, and then, some Theorems are given. In Section 3, the method is utilized for the solution of the Volterra's population model. In Section 4, the results of the method are compared with the existing exact results. Conclusions are provided in the last section.
MODIFIED ADOMIAN DECOMPOSITION METHOD
Consider a nonlinear equation as follows
subject to the following initial condition
where R is a linear operator, N is a nonlinear operator, and   (4) and (5), leads to
We rewrite (6) as follows [19] [20] [21] 
,..., ,
where p is an artificial parameter and ,...
NOTE 1. It should be stated that the superiority of the method over traditional ADM is that in some problems, especially singular ones, the method provides a solution in the form of a convergent series, whereas the traditional ADM fails [21] .
and knowing that R is a linear operator, the proof is clear. 
which is the original Eq. (3). 
SOLUTION OF VOLTERRAʼS POPULATION MODEL BY MODIFIED ADM
By applying  dt
. to both sides of Eq. (2) and considering
The first few Adomian polynomials are as follows 
It should be noted that for 
This completes the proof. NOTE 2. It is easy to show that applying the method to nonlinear ordinary differential equation (10) results in the previous solution (9) . It is shown in Appendix A.
RESULTS AND DISCUSSION
Let us consider Eq. (2) . t As it is observed, the graph demonstrates the rapid rise along the logistic curve followed by the slow exponential decay after reaching the maximum point. Figure 2 presents the Pade approximant [4/4] 
